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Role of Neurotensin in Radiation-induced Hypothermia in Rats
SATHASIvA B. KANDASAMY, WALTER A. HuNT, AND ALAN H. HARRIS

Behavioral Sciences Department. Armed Forces Radiobiology Research lnstwure. Bethesda. Maryland 20814-5143

dopamine have been shown (13). Central administration of
KANDAsAmy, S. B., HuNT, W. A., AND HARRIS, A. H. Role neurotensin produces a variety of behavioral and physiolog-

of Neurotensin in Radiation-induced Hypothermia in Rat.A- ical effects, including the stimulation of histamine relmeas
dwat. Res. 126, 218-222 (1991). (14). One of the more potent effects of neurotensin is the

The role of neurotensin in raeiation-induced hypotbennia induction of hypothermia, after intracisternal or intraven-
was examined. Intracerebroventricular (IafCV) adminis-tration of tricular administration (1S-4 7). 'The purposes of this study
ne-urotensin produced dose-dependent hypoihermia. Histamine were to investigate the role of neurotensin in radiation-in-
appears to mediate neurotensin-induced hylothemnia becaus duced hypothermia and to elucidate the mechanisms in-
th mas cell stabilizer disodiuzn cromoglycate and mntihista- volved in neurotensin-induced hypothe~mia.
mines blocked the hynothermnic effects of neurotensin. An ICV
pretreatmenmt with neurotensin antibody attenuated neuroten-
sin-induced hypothermia, but did not attenuate radiation-in- METHODS
duced hypothermia, suggesting that radiation-induced hypotlier-
mia was not mediated by neurotensin. ct191 A~minkPmicas h Dru~gs. Tne drup used were ucerotensin (Sigma Chemical Co.. St.

__________________________________________ Louis, .4%) neurotensin antibody (Accurate Chemical and Scientiic Car-
poratior. Westbury. NY). disodium crosnogycate (Fisns Corporation.
%664oM MA). iepyrarAine maleat (Mallindcrodt Inc.. St. Louis, MO).

INTRODUCTION cimesidine (Smith Kline and French Laboratory. Philadelphia, PA). keta-
mine hyrochlori& (Paste-Davis, Detroit..Ml). xylazine (Hame Lockhart

Exposure to ionizing radiation causes changes in core Shawnee. KS). and acevoannue (Ayem Laboratoris. NY). Neuroten-
sit neratmn nubdy.mepyrmine anod disodium cromogiYcate mrebody temperature. This effect deepends partly upion the spe- i e ooyomc saline- Cime~tite was dissolved in 0. 1

t.ies of acional. with hyperthennia occurring in eats, rabbits rasi of N HG an dilute to thre hRal volume with saline.
(1). and humans (2), and a biphaiic itz-ponse (i.e., a fWII in inimali Male Spragse-Dawley CrLCDSD)B1RD rats (Charles River
temperature followed by a rise) in monkeys (3). In rats, the Breedingt Laboratories. Kingston NY) weighiing 200-300 werne used in
direction of the temperature change is dose dependent with ths "Pimt !%mt were Quawraniec on arrival and Screened for evi.

denor- Of dea by ruolor and hissomtholmg. Thýe rats we:e housedhyperthermia occurring when radiation doses are les than ir~dsidually in polyarbonate kolator cages (Lab Products MaYwood, NJ)
15 Gy and hypothetmia occ'urring %hen doses ar Veater oa autoctaved hardwcad coo-act beddin (Bleta Chip. Northeassern Prod-
than 20 Gy. In rats, the temperature respons: appears to be ucts Corp.. Warrenslurg. Nn) and were provided commercial rodent
centrally mediated because irradiation of the head alone chow(waw Rodent Blok. CuntinetlGrain~o, Chicqo, IL)and acidi
causts these effects, while irradiation of the trink only does fie water (pH 2.5 using Hal)adlibil&rn Animal holding ivons wore kept

no 45.at 21 ± IC with 50± 10% reative humiduty ona 12-hhghjt/da.A cycle

The chemical mediators identified thus far include prosta- Radiation exosrje. Rats were plce in cdear plastic wdlt-ventilated
giandins (5) and histamine (5), while serotonin has been containers for approxinately 5 min before irradiation or sham exposure
si'own not to be involved (4). It is not known if histatmine lbe anim-ls were then exposed bibterally to -f rys usinga'Cosourceata
release is a primary response to irradiation or secoindary to rate of 20 Gy/mit, to a tota dose of 510 Gy. Prior to the experiment. tihe

the rleas of thersubstnces ~~l ~ ~dose rate at the m~dlne of n acr~lic ra lamnton was measured using a
atedin he ascde f eent folowig rjiaioninjry. 0.5-cc tissue-equivalent ionization chamber manufactured by Exradin,
atedin he cscae ofevets flloing aditionInjry- Inc. The dose rwe at the sam location with tthe ihantom removed was

Neurotensmn, an endogenous tridecapeptide found in the measured using a S0.cc ioniztiod chamber fxabicaed at AFRRI. The
central nervous system, particularly in hypothalamus, Car- ratio or these two dose rates. the tissue-air ratio. was used to determine the
date nucleus. globus pallidus. putamen, nucleus accum- doae for animnals teceiving routine experimental exposures, in this experi-
bens and amygdl (-)an gatoteinlrct(0), meintý the timi*4i ratio was 0.93. AUl ionizaio chambers have cair-

ýgdla 6-9, ad ptrontetinl tact(I tion facors traceabl to the National Institute for Standards mad Ttchnol-acts as a neurotransmitter or a neurotnodulator (I1I). Spe- og wn-r nesrmnsweeprlre folloin the AAPM Task
cific neurotensin binding sites have been identifie in the Group 21 Protocok for the Determninatimof O the Absorbed Dose from
midbrain (6, 12), and interactions between neurotensin and Hish-Eneru Photon and Electron Beams (18).
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,05- istration of 5 ug of neurotensin, but did not reduce the hypo-thermia produced by 50 Gy of ionizing radiation (Fig. 2).
Figure 2 also shows that administration of neurotensin an-
tibody alone had no effect on body temperature. An ICV
administration of the mast cell stabilizer disodium cromo-

30 3 120glycate did not change the body temperature of control ani-
mals- but did block, in a dose-dependent manner, the hypo-
thermia produced by the ICV injection of 5 ug neurotensin
(Fig. 3). Mepyramine and imetidine are spe•ific H, and H 2

1,V receptor antagonists, respectively (21). Mepyramine (100-
300 ng. ICV) orcimetidine (100-300 ng, ICV) was adminis-
tered before neurotensin to examine the role of histaminer-
gic H, and H2 receptors in neurotensin-induced hypother-
mia. Previous studies (4. 5) indicate that the same doses af

L !mepyramine and cimetidine are specific H, and H2 recep-
tor antagonists, respectively, and did not change the body
temperature in control animals. Both mepyramine and ,=i-

FIGl. . hngesin retl temperature ofratsinduced by intracebro- metidine, which are found to antagonize histamine-in-
ven'ricular (ICV) in)ection of neurotcnsin (NT) I (g (0), 3 4g (M). 5 ,g duced hypothermia (4. 5) attenuated neurotensin-induved
(a). 10 og (A). 20 Pg (01). and saline (*). Each point represents the mean hypothermia (Fig. 4).
± SE of observations of five animals. Zero on the ordinate represents the
temperature at the time of injection.

DISCUSSION

Central administratim qfdrugs. Rats were anesthetized with I ml/kg Ionizing radiation induces either hyperthermia or hypo-
of a mixture of ketamine (50 mg/kg), xylazine (5 mgk). and accproma-
zinc (I mI/kg) given intramuscularly, and were olaced in a rat stervotaxic thermia depending upon tht: dose; temperature changes ap-
apparatus %David Kopf Instruments. No. 320) A single cannula was in- pear to be centrally mediated (4. 5). H-stamine has been
serteil aseptically into the lateral ventricle aLcmding :ocoordinatesiderived implicated in the actions of ionizing radiation, including
from theatlasofPelligrinoetal.(19Y: 0.8 mmpn ,eriortobregna, 2.5 mm hypotension, reduced cerebral blood flow, and perfor-
lateral. The can.aula was lowered until cerebrspnal fluid rose in the can-
nula. Dental aciy4ic was wed to secure the caunuua. Animals were allowed mance decrement (22). Furthermore, concentrationsofhis-
to recover for I week before they were used 'a. experiments. Aftthe end tamine in circulating blood have been elevated in humans
ofan experiment, injection sites were veified histc4ogically. Injectionsand undergoing radiation therapy (23) as well as in dogs and
irradiations were performed at the same time of day (0900) to avoid diur- monkeys (24-26) following radiation exposure. Histamine
nal variations in temperature. The antagonists (neurotensin antibody. di- is present in a high concentration in the hypothalamus (27.
sodium cromoglycate. mepyramine. and cimetidine) were given 30 min 2) and is alized in nev herminals (29s
before the radiation and neu-otensin were administered. 28), and is localized in nerve terminals (29). ugetng that

Mfeasuremeneofhodytempera iure. All experimentswere performedat it may act as a central neurotransmitter. Also, histamine is
a room temperature of 22 ± I°C. The animals vwre placed in restraining involved in many physiological functions, including ther-
cages I h before starting the experiments, and body temperature was mea- moreguLtion, and could underlie radiation-induced hypo-
suredevery S min for2.h withthermistorprobes(YSI series700. Yellow thermia (4. 5. 301.
Springs Co.. Inc.. Yellow Springs. OH) inserted approximately 6 cm into Histamine is stored in mast cells throughout the body
the rectum and connected to a datalogger (Minitrend 205). After each
experiment. all animals were killed immediately with an overdose of car- (31), including the brain (32. 33), and neurotensin has been
bon dioxide by inhalation, used to stimulate histamine release (34-38). When injected

Statistics. Statisticalevaluationswer.-performedusinganalysisofvari- into the lateral cerebral ventricle, neurotensin induced a
ance with a significance level ofP < 0.05. Intergroup comparisons were dose-dependent hypothermia in rats and mice (15-17),
made using Tukey's test (20). confirming previous results. Neurotensin is contained in

the normal cerebrospinal fluid (39,40), and may play a role
RESULTS in thermoregulation, because central administration of

neurinensin decreases colonic temperature in rodents (15-
An ICV administration of 1-20 ug of neurotensin in- 1 7), but is ineffective following peripheral administration

duced hypothermia in a dose-dependent manner (Fig. I). (15). In addition. Muraki et al. (41) reported a decrease in
An ICV pretreatment with 0.25-1.0 mg of neurotensin an- the level of neurotensin-like immunoreactivity in the cere-
tibody attenuated the hypothermia induced by ICV admin- brospinal fluid of children with febrile aseptic meningitis,
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FIG. 2. Effect of neuroteisin antiboday (NIT-AB). ICV. on NT-or radiation-induced hypothermia. (A) Noniffadiated controls given 25 og (0). 50 jig
(6). or !100 ug (O) NT-AB: (B) 5 ug of MrT alone. J*) or in the presence of 25 jig (0). 50 pig (&). or 100 ug (0) NT-AB: (C').50Gy irradsation alone (*) or in
the presence of 25 ug (0). 56, pig (a). or 100 tug (0) NT-AB. Each point represe, L, the mean t- SE of observations of five animals. Zero on the ordinate
represents the temperature at the time of -wcond injection.

suggesting an important role for neurotensin in thermoregu- mast cells (21). It has been reported that neurotensin stimu-
lation, lates the release of histamine in vivo (37, 38. 42). and pre-

Disodiurn cromoglycate is a potent inhibitor of" the ima- treatment with disodium cromoglycate it, hibits the neuro-
munological release of chemical mediators secreted from tensin-induced release of histamine (34, 36. 37. 43). The

attenuation of neurotensin-induced hypothermia by diso-
dium cromoglycate and hislamine H, and H2 receptor an-

S~tag-onists in this study suggests that neurotensin-induced
o~s r •hypothermia was mediated by histamine.

0 There are no specific antagonists available to antagonize
// • neurotensin-induced hypothermia; therefore. specific anti-

Z bodies to neurotensin were used to eliminate endogenous
0 . . _'o . . neuropeptide (43--45). Researchers have reported that the

SO 0

d, 30 60 12 centrally administered neurotensin antibody inhibits neu-aEo NA ). Vrotensin-induced nociception and hypothermia (44. 45). In

e tour experimentsi pretreatment with neurotensin antibody

S.0.5 inhibitory effect on radiation-induced hypothermia. sug-
gesting that neu atsensin may not be involved in radiation-
induced hypothermia. Although Cockerha(3 e3 al. (46)
found a nonsignificant increase in plasma neu3 tensin lev-

els following exposure to ionizing radiation, because neuro-
attensin is degraded rapidly, they th~nk tissue levels might be

FIG 3 Efec o duxlumcrmoily•t (DO3. CV.onN n-siniiumcantolyicateaned, hisamsingte releands ee pto r hsamn-

ducel hypothermia. The 5 #Sg of NT alone (0) or in the prew-nee of 100 ng ignfctlicraeaungheeeseohsame
(0). 300 nig ().•) or 5W0 nig (0) DSCG. Each point re•ets the mean ± SE from mast cells (46). In our study, pretreatment with neuro-
ofobetation offiveanimah Zeroon theordinaterepresentsthetemper, tensin antibodyt which attenuated neurotensin-induced hy-
ature at the time of, scond injection. pothermia. ws mediad istamine.
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FIG. 4. Effect of mepyramine (MEPYR). ICV. or cimetidine (CIMET). ICV. on NT-induced hypothermna. (A) 5 jtg of NT alone (0) or in the
presence of 100 ng (0) or 300 ng (A) mepyramine. (B) 5 jug of NT alone (S) or in the presence of 100 ng (0) or 300 ng (A) cimetidine. Each point
represents the mean ± SE of observations of fivc animals. Zero on the ordinate represents the temperature at the time of second injection.

Although neurotensin-induced hypothermia is mediated 9. R. M. KOBAYASHI. M. BROWN. and W. VAlE. Regional distribution

by histamine, we could not determine if radiation-induced of neurotensin and somatostatin in rat brain. Brain Res. 126. 584-

hypothermia is mediated by endogenous neurotensin. 588(1977).
10. R. E. CARRAWAY and S. E LEDAAN. Charactenzation of radioim-

munoassayable neurotensin in the rat: Its differential distribution in
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Chern. 251. 7045-7052 (:976).

REFERENCES 11. D. R. BROWN and R. G. Miu.E. Neurotensin. Br. ied. Bull. 3X,
239-245 (1982).

12. G. R. UHL R. R. GooDMAN. and S. H. SmDoc. Neurotensin-con-
! T. S. V resINA. Implieations of bioamines in the X-ray-indued tern- taining cell bodies, fibers, and nere terminals in the brain stem of the

perature response of cats and rabbits. Radial. Res. 48. 358-367 ~ rj e.17 79 17)
(1971).rat. Brain Res. 167, 77-91 (1979).

(1971). 13. D. R. HAUsIticH. G. E. MARTtN. B. PaLuEzoER. and M. WIWAMs.
2. H. FANGER and C. C. LUsteAurH. Radiation death from cardioms- Neurotensin effects on brain dopaminergic systerns Brain Res. 321,

cular shock following a criticality accident. Arch. Pathot. K ,446-460 216-221(1982).
(1967). 14. S. A. ST PEatRE. R. KmtOUAc. R. Quirmo. F. B. Joucowit. and F.

3. W. L M"FARLAND and J. A. WU.LS. Cerebral Temperature Rioux. Neurotensin. Petw. Protein Rev. 2.83-171 (1984).
Changes in the Monkey" (Atacaca mulana) after 2500 rads Ionizing 15. G. PAssErrL C. B. NEmmRoFF, P. T. LooseN. A. J. PRAN4GE and
Radiation. Scientific Report SR 74-4. Armed Forces Radiob;ology M. A. IPTroN. Hypothermia and cold ir*rance induced by the
Research Institute. Bethesda. Maryland. 1974. intracisternal administration of hypothalamic pepde neurotensin.

4. S. B. KANDASAMY. W. HUNT. and G. A. MicuLEv. Implication of INature 262, 607-609 (1976).
Prostaglandins and histamine H I and H2 receptors in radiation-in- 16. C. B. NEmERoFF. G. BmsT-r., A. J. Pw•or. P. T. LooseN. and
duced temperature responsesof rats. Radial. Res. !4.42-53(1988). M.A. LitroN. Neurotensin: Central nervous--ystem effectsofa hypo-

. S. B. KANDASAMY and W. A. HUNT. Involvement of prostaglandins thalamic peptide. Brain Res. 12,485-498 (1977).
and histamine in radiation-indu,.d temperature responses in rats. 17. G. A. MAsoN. C. B. NlElmqEio. 0. LurnNGEi. 0. L HA.EV. and
Radial. Res. 121. 84-90 (1990). A. J. "RANGE. Neurotensin and bombesin: Differential effects on

6 G. R. UHL and S. H. SNYR. Regional and subcellular distribution body temperature of mice after intracisternal administration. Regu/.
of brain neurotensin. Lfe Sci. 19, 1827-1832 (1976). Pep. 1. 53-60 (1980).

7 G. R. UHL M. J. KuHAR. and S.H. SNYDR. Neurotensin: Immuno- 18. Task Group 21. Radiation Therapy Committee AAPM. A protocol
histochemical localization in rat central nervous system. Prec. Natl. for the determination ofabsorbed dose from high energy photon and
Acad. Si. US4 74.4509-4063 (1977). electron beams. Ved Phy•. 310 741 (1983).

8 R. CARRA wAY and S. '. LE4AN. Radioimrnunoassay for neuroten- 19. L S. PE-WGRINO. A. S. FEuJGRINO. and A. J. CusHMAN. A &ereo-
sin. a hypothalamic pcptide. J. Biol. Chem. 251, 7035-7044 (1976). taic Atlas ,ofthe Rat Brain. Plenum. New Yotk. 1979.



222 KANDASAMY. HUNT. AND HARRIS

20 G. V. GLASS and J. C. STANLEY. In SIausucal Methods in Education 35. D. E. COCIRANE. C. EMIGH. G LEvuNt, R. E. CARRAWAY. and S. E.
and Psjirholog). Prentice.Hall. Englewood Cliffs. NJ. 1970. LEEMAN. Ncurotensin alters cutaneous vascular permeability and

21. A. GOTH. In ,tedical Pharmacolory" I I th ed. C. V Mosby. St. Louis, stimulates histamine release from isolated skin. Ann. N. Y Acad. Sci
MO. 1984. 400, 396-397 1982).

22T. F. DOYLE. J. E. Tuits. and T. A. STRIKE. Effect of an antihista. 36 D. E. COCHRANE. W. BOUCHER. and P. Bias. Neurotensin stimulates
mine on early transient incapacitalion on monkeys subjected to 4 histamine release in in vitro skin blisters: An effect inhibited by cro-
rads of mixed gamma-neut-on radiation. Aerospace Med. 42, 400- molyn or somatostatin. Ini. Arch AXlergy Appl. hmmunol. S0. 225-
403(1971). 230(1986).

23. E. C. LASSE and K. W. SrENsTROM. Elevation of circulating blood 37 R KEROUAC. S. ST PIERRE. and F. Pioux. Participation of mast cell
histamine in patients undergoing deep roentgen therapy. Am. J. 5-hydroxytryptamine in the vasoconstrictor effect of neurotensin in
Roenigenol. 72, 985-988 (1954). the rat perfused hindquarter. Life Sci. 34. 947-959 (1984).

24 T. F. DOYLE and T. A. STRIKE. Radiation-released histamine in the 38 F. RIOux. R. KEROUAC. and S. ST PwiaE.u Rd a~eof mast cell medi-
rhesus monkey as modified by mast cell depletioz, and antihistamine. atorsm %asoconstriction and edema in the isolated, perfused head of
Experier:ia 33. 1047-1048 (1977). the rat following intracaromid infusion of neurotensin. N aropeptides

25. L. G. Coc-cKimHAm. T. F. DOYLE. M. A. DONLON. and E. A. HELGE- 6C 1-12 (1985).
SON. Canine post-radiation histamine levels and subsequent response 39. P. J. MANDERG. C. B. NEMEiOFm. L L IVERSEN. M. M. ROSSER. J. S.
to compound 48180. .4vial. Space Environ. Jled. 55. i041-1045 KizER. and A. J. PRPA:GER, Human brain distribution of neurotensin
(1984). in ncomals. schizophrenics. and Huntington's choreics. Ann. N.Y.

26. L. G. COCKERHAM. T. F. DOYLE. M. A. DONLON. and C. J. Gos- AcadSci. 400, 354-367 (1982).

smr-HAGERMAN. Antihistaminet Nock radiation-induced intestinal 40. E. WtEDERLov. L H. LwNsTRoM. G. BEsEY. P. J. MANBERG, C. B.
blood flow in canines. Fundam. Appl. Toxicod. 5.597-604 (1985). NEMER*OFF. G. R. BRESEJ.S. KIzER.and A. J. PRAN•E. Subnormal

27. H. MI. ADAMS and H. K. A. HYE. Concentration of histamine in CSF Ilevels of neurotensin in a subgroup of schizophrenics and nor-
different partsofthc catand itsmodification bydrugs. Br.J. Pharma. malization after neuroleptic tezatment. Ann. NY. Y Acad. Sci. 400.
col. 2. 137-152 (1966). 418-419 (1982).

28. J. F. LDiNsi,. H. SCHAUMBURG. and R. J. sAitNN., Regional 41. K. MuRAKi. Y. NIt4s. H. OKAHATA. M. ARM. H. YAMADA. S. PU-
distribution of histamine in haman brain. Brain Res. 52, 403-408 ainA. Y. MIYACHI. K. UEDs. S. YAmAwmuu. and H. YMtmA. Neuro-
(1973). tensin-likeimmunorcactivity(NTLI)ccncentration in thcebcs

nal fluid of children and its alteration in a febrile aseptic meningitis.29. S. H!. SN.voER and K. M. TAYLOR. Histamine in the brain: A neuo- Life Sci. 45, 1365-13701!1987).

transmitter. In Perspeatives in Neuropharmacology (S. H. Synder.

Ed.L pp. 43-73. Ox.brd Univ. Press. New York. 1972. 42. M. Otsrt. S. ISaiNKO. C. INAGAE and S. TAX•.ORI. Release ofhista-
mine and adrenaline in rinv following intravenous administration of30. S. B. KANDASAmY and W. A. HUNT. Invol-venment of histamine H, neurotensin. Life,&?i. 32. 2231-2239 (1993).

ard H2 receptors in hypothermia induced by ionizing radiation inguina pgs.life•-i 42 555563(198).43. A. Duvoirr and Y. ME~tlD. Enzyme inactivation of neurotensmn by
guipea pigs. Lifie.i. 42, 555-563 (1988). hypoth.lamic and brain extracts of the rats. LifeSci. 22,1623-1630

31. D. D. METCALF. M. KAUNER. and M. A. DONLON. In CRC Critical (1978).
Reviews in Jmmunwogy(M. Z_ Atassi. Ed.). pp. 23-74. CRC Press. 44. R. J. BODNAR. M. M. WALLACE- G. NttAvm and E. A. ZimmER
Boca Raton. FL. 19M1. MAN. The effects of centrally administered antisera to neurciensin

32 L EDVINssON. . CERVOs-NAVARRP. L LAR SON. C. H. OwmAN. and related peptidcs upon nocicTption and related behaviors. Ann.
and A. L. RoNriBEO. Regional distribution of mast cells containing N.Y. Acad. Sct. 400.244-258 (1982).
histamine. dopamine. or 5-h)droxytryptamine in the mammalian 45. G. BIssETTE. D. Lun'iNGER, G. A. MASON. D. E. :zRANDmz. and
brain. Neurology 27. 878-883 (1977). P. T. LoosEN. Neurotensin and thcrmoregul-tion. Ann. N.Y. Acad.

33. P.M.GRoss. CCefrbraistamine: Indicationsforneuron-,landvascu- Sci. 400 268-282 (1982).
lar mgulation. J. Cereb. Blood Flow Aetab,. 2, 3023 (1982). 46. L G. COCKERHAM. E. L PAuTJER. R. E. CARRAWAY. D. E.

34, R. IE CARRAWAY. D. E. COCSRANE. J. B. LANSUAN. S. E. LEEMAN. COCHRAN_. and J. D. HAMPTON, Effect ofdsodium cromoglycate
B. M. PATERSON. and H. J. WELCH. Neur. ternsin stimulates exocyto- (DSCG) and antihistamines on postirradiation cereomal blood flow
tic histamine secretion from rat mast cells and elevates plasma hista- and plasma levels of histamine and neurotensin. Fundam..App!. Tox.
mine levels. J. Physiod. 323 403-444 (1982). icol. 10, 233-242 (1988).

Accesion For

rIs CRAWI
DTIC TAB 0
Unannounced C.
tJustification

~. .... ..............

Distribution/

Availability Cocfe3

Avail a.:d I or
Dist Special


